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APPARATUS AND METHOD FOR REMOVING MATERIAL FROM SKIN 

VQBSB 



TECHNICAL FIELD 

This invention relates to an apparatus and method 
for cleaning the skin. More particularly, the system of 
the invention removes undesirable materials from skin 
pores. Such materials include sebum, dirt and bacteria, so 
called white and black comedones, which can cause pimples, 
commonly known as zits, and other skin blemishes. 

BACKGROUND OF THE INVENTION 

The apparatus of the present invention utilizes 
vacuum during the process of removing material from skin 
pores. The use of vacuum per se is known for such purpose. 
However, prior art so- called comedone extractors often 
require use by trained and skilled personnel and the 
processes employed can be time consuming. Extractors for 
home use also exist, but reliability and/or complexity are 
problems . 

U.S. Patent No. 5,624,416, issued April 29, 1997, 
discloses a device for cleaning skin pores which 
incorporates a suction nozzle with several openings. The 
skin is drawn by a pulsating suction force into the 
openings and spaced movable jaws are employed which press 
against the skin and squeeze contaminants from the skin 
pore so that the pulsed suction can withdraw them. It will 
be appreciated that such a system requires synchronization 
between the pulsating suction force and the pulsating 
compression force of the jaws. 
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Other devices employing suction devices for 
cleaning skin are shown, for example, in U.S. Patent No. 
5,295,982, issued March 22, 1994, U.S. Patent No. 
4,292,971, issued October 6, 1981, U.S. Patent No. 
4,182,329, issued January 8, 1980, and U.S. Patent No. DES. 
322,483, issued December 17, 1991. 

Apparatus employing vacuum to extract other types 
of materials from a human body or objects are disclosed in 
U.S. Patent No. 5,549,584, issued August 27, 1996, U.S. 
Patent No. 4,195,440, issued April 1, 1980, U.S. Patent No. 
5,662,677, issued September 2, 1997, U.S. Patent No. 
3,896,810, issued July 29, 1975, U.S. Patent No. 5,387,203, 
issued February 7, 1995, U.S. Patent No. 5,377,895, issued 
January 3, 1995, U.S. Patent No. 5,280,668, issued January 
25, 1994, and U.S. Patent No. 5,187,833, issued February 
23, 1993. 

The design of a mechanical comedone extractor is 
disclosed in U.S. Patent No. DES. 279,405, issued June 25, 
1985. 

DISCLOSUR E QP INVENTION 

The present invention relates to an apparatus and 
method for removing material from skin pores. The 
apparatus is relatively simple and inexpensive, as compared 
to conventional prior art devices, and the system can be 
efficiently and effectively employed by even an untrained 
individual to clean skin pores. 

The apparatus includes a nozzle for engaging the 
skin of an individual, the nozzle including an outer nozzle 
portion having a outer nozzle portion distal end defining 
an outer nozzle portion opening and an inner nozzle portion 
having an inner nozzle portion distal end defining an inner 
nozzle portion opening. 

The outer nozzle portion is movably mounted 
relative to the inner nozzle portion and movable between a 
first position wherein the inn r nozzle portion distal end 
is spaced from and out of contact with skin engaged by the 
outer nozzle portion distal end and a second position 
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wherein the outer nozzle portion is retracted relative to 
the inner nozzle portion and the inner nozzle portion 
distal end is in contact with skin engaged by the nozzle. 

The apparatus also includes biasing means biasing 
the outer nozzle portion to the first position. 

Vacuum producing means is employed for producing 
a vacuum at the nozzle for applying a vacuum to the skin 
for removing material from a pore of the skin. 

The method of cleaning a skin pore of the present 
invention includes the step of bringing the distal end of 
a first nozzle portion into engagement with skin 
surrounding a pore to form a first annular seal between the 
skin and the distal end of the first nozzle portion 
surrounding the pore. 

A vacuum is applied to the skin within the 
confines of the first annular seal formed between the skin 
and the first nozzle portion to deform the skin and draw 
the skin into the distal end of the first nozzle portion. 

While the skin is deformed and drawn into the 
distal end of the first nozzle portion, the distal end of 
a second nozzle portion is brought into engagement with the 
deformed skin within the distal end of the first nozzle 
portion to form a second annular seal around the pore 
within the confines of the first annular seal. 

A vacuum is applied to the skin within the 
confines of the second annular seal formed between the skin 
and the distal end of the second nozzle portion to extract 
material from the pore into the second nozzle portion. 

Other features, advantages, and objects of the 
present invention will become apparent with reference to 
the following description and accompanying drawings. 

BRIEF DESCRIPTION OF DRAWINGS 

Fig. 1 is a perspective view of apparatus 
constructed in accordance with the teachings of the present 
invention; 

Fig. 2 is an exploded perspective view 
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illustrating apparatus components; 

Fig. 3 is an enlarged perspective view of 
selective components of the apparatus, including a vacuum 

pump and motor? 

Fig. 4 is an exploded perspective view of the 

vacuum pump and motor; 

Figs. 5 and 6 are enlarged partial cross- 
sectional views illustrating details of a hand held housing 
employed in the apparatus and the nozzle structure of the 
apparatus, components of the nozzle structure being 
illustrated in alternate positions; 

Fig. 7 is an enlarged cross-sectional side view 
of the apparatus nozzle and related structure; 

Fig. 8 is a greatly enlarged, cross-sectional, 
diagrammatic side view illustrating in schematic fashion a 
segment of the apparatus nozzle engaging human skin 
surrounding a pore having matter therein to be extracted; 

Fig. 9 is a view similar to Fig. 8 but showing 
the relative positions assumed by components of the nozzle 
during a latter stage of the extraction process with matter 
being removed by the apparatus from the skin pore; and 

Figs. 10 and 11 are cross-sectional side views 
illustrating an alternative form of inner nozzle portion 
and the relative positions assumed by nozzle structural 
components during different stages of operation of the 
apparatus. 

MODES FOR CARRYING OUT THE INVENTION 

Referring now to Figs. 1-9, apparatus constructed 
in accordance with the teachings of the present invention 
includes a cabinet 10 accommodating therein a number of 
structural elements of the apparatus. More particularly, 
as shown in Fig. 2, the interior of the cabinet 
accommodates an electric motor 12 and a vacuum pump 14 
driven by the electric motor. Details of the vacuum pump 
are also illustrated in Figs. 3 and 4. 

During operation of the electric motor and pump 
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the spindle 16 of the motor drives an eccentric connect r 
18, the latter in turn causing r ciprocation of pump piston 
20 within pump cylinder 22 ♦ A flap valve 24 is disposed 
between the pump cylinder 22 and a valve element 26 having 
seats for the two flaps of the flap valve. Air flow 
conduits 28 lead from the valve element 26, one such 
conduit being an intake conduit and the other being an air 
outlet conduit. This structure need not be described in 
detail since vacuum pumps and valve combinations of this 
type are well known generally and the particular type of 
vacuum producing means employed in the invention apparatus 
is not at all critical. 

Connected to the conduit 28 having a vacuum 
therein is a flexible hose or conduit 30. In the interest 
of clarity, hose 30 has not been shown in Fig. 2. 

The end of the hose remote from valve element 26 
leads to a manually graspable housing 34. When the 
apparatus is not in use, housing 34 may be accommodated in 
a recess 36 (Fig. 1) formed by cabinet 10. Similarly, the 
flexible hose 30 may be wrapped about the cabinet and 
reside in a suitable recess formed thereby to provide a 
neat, compact package. 

Hose 30 is connected to a fitting 40 mounted 
within manually graspable housing 34. Slidably mounted on 
fitting 40 is a sleeve 42 which is enlarged at one end 
thereof to receive an outer nozzle portion 44. A coil 
compression spring 46 engages sleeve 42 and a rib element 
48 within housing 34, the spring continuously biasing outer 
nozzle portion 44 outwardly, that is to the position 
illustrated in Fig. 5, for example. Outer nozzle portion 
44 is suitably friction fit into sleeve 42 to retain the 
connection therebetween; however, the outer nozzle portion 
44 may be removed from the sleeve for cleaning or other 
purposes by applying a pulling force of sufficient 
magnitude to the outer nozzle portion. 

Located within the confines of outer nozzle 
portion 44 is an inner nozzle portion 50. At the inner end 



WO 99/49915 



PCT/US99/05787 



6 

thereof, i.e. the right end th reof as viewed from Fig. 5, 
for example, the inner nozzle portion 50 is enlarged and 
receives an end of fitting 40. A friction fit exists 
between the fitting 40 and the inner nozzle portion to 
releasably retain the inner nozzle portion in position. A 
filter 54 constructed of any suitable filter material is 
housed within the enlarged end of inner nozzle portion 50 
and bears against an end of fitting 40. After outer nozzle 
portion 44 has been removed as described above, manual 
access may be had to inner nozzle portion 50 to remove same 
for replacement, cleaning or other purposes. The filter 54 
is also exposed for ready removal and replacement along 
with inner nozzle portion 50. 

Outer nozzle portion 44 has an outer nozzle 
portion distal end 56 defining an outer nozzle portion 
opening 58. Inner nozzle portion 50 has an inner nozzle 
portion distal end 60 defining an inner nozzle portion 

r 

opening 62. 

When the outer nozzle portion 44 is in the normal 
biased position shown in Fig. 5, for example, the inner 
nozzle portion distal end 60 is spaced from and out of 
contact with any skin engaged by the outer nozzle portion 
distal end. When, however, the outer nozzle portion is 
retracted relative to the inner nozzle portion to the 
position shown in Fig. 6, for example, the inner nozzle 
portion distal end will be in contact with skin engaged by 
the nozzle. 

Figs. 8 and 9 show the nozzle comprised of the 
two nozzle portions in engagement with skin 66 around a 
pore 68 having material 70 therein. 

Fig. 8 shows the initial positioning of the 
nozzle relative to the skin and pore to initiate the 
material extraction or cleaning process. It is to be 
understood that the electric motor 12 and vacuum pump 14 
are being operated so that a vacuum is being applied to 
inner nozzle interior 74. This also creates a vacuum at 
outer nozzle portion opening 58. A suitable vacuum may for 
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exampl , be within the range of 500 mm-600 mm mercury. 

The distal end of th outer nozzle portion forms 
an annular seal between the skin and the distal nd. The 
vacuum created at opening 58 within the confines of the 
annular seal causes the skin to deform and to be drawn into 
the distal end of the outer nozzle portion. This is shown 
in Fig. 8. 

Now the person applying the apparatus pushes the 
manually graspable housing 34 and nozzle against the skin 
with greater force. This causes the outer nozzle portion 
to be retracted relative to the inner nozzle portion to 
assume the position shown in Figs. 6 and 9. The distal end 
of the inner nozzle portion is generally centered relative 
to pore 68, surrounding the pore, and the matter 70 is 
pulled upwardly into interior 74 through inner nozzle 
portion opening 62 with the material 70 being collected at 
filter 54. 

It will thus be seen that the extraction process 
is essentially a two stage operation, the first stage 
deforming the skin at the pore site to distort the skin and 
open the pore for the second stage of the extraction 
process which is the actual removal of the material from 
the pore. This is accomplished very quickly and 
efficiently. The annular seal created between the distal 
end of the inner nozzle portion is very localized with 
respect to the pore, being within the confines of the seal 
created between the outer nozzle portion and the skin. 

It will be noted that the distal end 60 of the 
inner nozzle portion 50 is tapered inwardly in the 
direction of air flow (shown by the arrows in Figs. 8 and 
9) . Thus, a truncated cone-like cavity is created at the 
distal end. This configuration has been found to be highly 
effective for removing material from pores. However, other 
configurations may be employed. For example, Figs. 10 and 
11 illustrate an inner nozzle portion 50A having a distal 
end cut or formed at a bias. Also, different diameter 
op nings and passageways may be utilized. 
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CLAIMS 

1. Apparatus for removing material from a skin 
pore, said apparatus comprising, in combination: 

a nozzle for engaging the skin of an individual, 
said nozzle including an outer nozzle portion having an 
outer nozzle potion distal end defining an outer nozzle 
portion opening and an inner nozzle portion having an inner 
nozzle portion distal end defining an inner nozzle portion 
opening, said outer nozzle portion being movably mounted 
relative to said inner nozzle portion and movable between 
a first position wherein said inner nozzle portion distal 
end is spaced from and out of contact with skin engaged by 
said outer nozzle portion distal end and a second position 
wherein said outer nozzle portion is retracted relative to 
said inner nozzle portion and said inner nozzle portion 
distal end is in contact with skin engaged by said nozzle; 

biasing means biasing said outer nozzle portion 
to said first position; and 

vacuum producing means for producing a vacuum at 
said nozzle for applying a vacuum to skin engaged by said 
nozzle for removing material from a pore of said skin. 

2. The apparatus according to Claim 1 wherein 
said outer nozzle portion defines an outer nozzle portion 
interior in communication with said outer nozzle portion 
opening and wherein said inner nozzle portion defines an 
inner nozzle portion interior in communication with said 
inner nozzle portion opening, said inner nozzle portion 
being at least partially disposed in said outer nozzle 
portion interior. 

3. The apparatus according to Claim 2 wherein 
said outer nozzle portion surrounds said inner nozzle 
portion. 

4. The apparatus according to Claim 3 wherein 
said outer nozzle portion distal end has an annular skin 
engagement surface for engaging said skin around a skin 
pore and forming an annular seal with said skin about the 
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skin pore whereby the vacuum produced by said vacuum 
producing means at said nozzle will cause the skin 
surrounding th skin pore to deform and be drawn into said 
outer nozzle portion opening by said vacuum. 

5. The apparatus according to Claim 4 wherein 
said outer nozzle portion is spaced from said inner nozzle 
portion when said outer nozzle portion is in said first 
position to define an annular space therebetween. 

6. The apparatus according to Claim 3 wherein 
said inner nozzle portion distal end has an annular skin 
engagement surface for engaging said skin around a skin 
pore after said skin has been deformed and drawn into said 
outer nozzle portion by said vacuum and said outer nozzle 
portion has been displaced from said first position to said 
second position, said inner nozzle portion distal end 
forming an annular seal with the skin deformed and drawn 
into said outer nozzle portion by said vacuum, the annular 
seal formed between ' the skin and the annular skin 
engagement surface of said inner nozzle portion distal end 
being located within the confines of the annular seal 
formed between the skin and the annular skin engagement 
surface of said outer nozzle portion distal end. 

7. The apparatus according to Claim 1 
additionally comprising means defining an air flow pathway 
between said nozzle and said vacuum producing means. 

8. The apparatus according to Claim 7 wherein 
said means defining an air flow pathway comprises a 

flexible conduit. 

9. The apparatus according to Claim 1 
additionally comprising filter means positioned between the 
inner nozzle portion distal end and said vacuum producing 
means for engagement by material removed from a skin pore 
by said apparatus to prevent said material from reaching 
said vacuum producing means. 

10. The apparatus according to Claim 1 wherein 
said inner nozzle portion is one of a plurality of 
interchangeable inner nozzle portions of differing sizes of 
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configurations, each inner nozzle portion of said plurality 
of int rchangeable inner nozzl portions being connectable 
to the remainder of said apparatus. 

11. The apparatus according to Claim 1 wherein 
said biasing means comprises a coil compression spring. 

12. The apparatus according to Claim 1 
additionally comprising a housing surrounding said outer 
nozzle portion and said inner nozzle portion, said inner 
nozzle portion being substantially immobile relative to 
said housing when said apparatus is employed to remove 
material from a skin pore. 

13. The apparatus according to Claim 12 wherein 
both of said nozzle portions are selectively removable from 

said housing. 

14. The apparatus according to Claim 7 wherein 
said inner nozzle portion defines an inner nozzle portion 
interior and wherein said air flow pathway leads to said 
inner nozzle portion interior. 

15. A method of cleaning a skin pore comprising 

the steps of: 

bringing the distal end of a first nozzle portion 
into engagement with skin surrounding a pore to form a 
first annular seal between the skin and the distal end of 
the first nozzle portion surrounding the pore; 

applying a vacuum to the skin within the confines 
of said first annular seal formed between the skin and the 
first nozzle portion to deform the skin and draw the skin 
into the distal end of the first nozzle portion; 

while the skin is deformed and drawn into the 
distal end of the first nozzle portion, bringing the distal 
end of a second nozzle portion into engagement with the 
deformed skin within the distal end of the first nozzle 
portion to form a second annular seal around the pore 
within the confines of said first annular seal; and 

applying a vacuum to the skin within the confines 
of the second annular seal formed between the skin and the 
distal end of the second nozzle portion to extract material 
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from the pore into the second nozzle portion. 

16. The method according to Claim 15 including the 
additional step of moving said first nozzle portion 
relative to said second nozzle portion after the first 
annular seal is formed between the skin and the distal end 
of said first nozzle portion. 

17. The method according to Claim 15 including the 
additional step of applying a compressive force with said 
second nozzle portion against the skin surrounding the pore 
during the step of applying a vacuum to the skin within the 
confines of the second annular seal. 

18. The method according to Claim 15 including the 
additional step of collecting the extracted material at a 
filter. 
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FIG 3 
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